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novel polycarbonate resin composition is offered. 
[Constitution] 



Claims 

TIB-»a(A)T»«$*i«»K'J'>a*-y->3b<«' 



Mb i] 




(A) 



polycarbonate resin composition . which includes novel 
polycarbonate copolymer which possesses polysiloxane 
structure in the molecule end 



With resin composition which consists of polycarbonate 
which is induced from the end modified polycarbonate and 
bivalent phenol compound which polysiloxane which is 
displayed with thebelow-mentioned General Formula (A ) 
connects to molecule end , polycarbonate resin composition . 
where the intrinsic viscosity [;et] of said composition is 2.0 
[dl/g ] or less 



[Chemical Formula I] 



[Claim(s)] 
[Claim 1] 



(it*. r,~r 2 li^-ft^-'fts tksl T 

l^7)^J^m^L<ltT'J-J^&^mto R 3 ~R4 
Rs~R 7 l*'J>&<*fc 1 otfTKWiS) 



Mb 2] 



4f 

n 



(In Formula, R<sub> K/sub>~R<sub>2</sub> respectively 
displays alkyl group or aryl group which ispossible to possess 
hydrogen , halogen , alkoxy group , nitro group or 
substituent . R<sub>3</sub>~R<sub>4</sub> displays 
hydrogen , alkyl group or aryl group . As for 
R<sub>5</sub>~R<sub>7</sub> at least one 
below-mentioned structure ) 

[Chemical Formula 2] 



m it 1-20, n it 1-500 (D&$k&&to 



From group which it possesses, remainder shows alkyl group 
or aryl group . 

R<sub>8</sub>~R<sub>l0</sub> displays alkyl group or 
aryl group . 

As for m 1 - 20, as for n integer 1 - 500 is displayed. 

X shows hydroxy group , carboxyl group , or acid chloride . 
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-«7x/-;uSHt£ft*< 2,2-tf*(4-tKP* 

^;u^x^;u)^d / l , l -fcf X(4-t Kn * 
x^;u)v^7D^-»t> s i,i-e^(4-tKn+v7 

-;u)x-x^u, tfx(4-tKP+v^x-;u)x;u 
^T^fK-efc*. -ffl7xy-;u»<b^**yBS 

IBttattlBiiBJ&fe. 
Specification 

[0001] 

S/P*-y->«JS*»T*«lc*-r-5«*«:7KU 
[0002] 

[&*<7)&ti5] 

2,2.tfX(4-tKP*i/^x-;u)^p/<> 

tfX^x/-;U AS7ffU*-?t?^-hl*PXhs It 

**y*-**-hA<a*tirfey,«^&«it 

L*UM«&. *»^&l*-t*i&*y*&l=*tt 
[0003] 

P+-9->^P^^*a**'J*-**-hA<BB* 
Jtltl^dlflf 3 - 079626 , ft BB ¥ 
5-1 55999. ftHflBg 50-29695) o 
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[Claim 2] 

bivalent phenol compound 2 and 2 -bis (4 -hydroxyphenyl ) 
propane , 2, 2- bis (4 -hydroxy -3- methylphenyl ) propane , 1, 
I - bis (4 -hydroxyphenyl ) cyclohexane , I, 1- bis (4 
-hydroxyphenyl ) - I -phenylethane , bis is (4 
-hydroxyphenyl ) ether , bis (4 -hydroxyphenyl ) sulfide , 
from bivalent phenol compound resin composition . which is 
stated in Claim I which contains polycarbonate which was 
induced 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards novel polycarbonate resin composition . 

polycarbonate resin composition of this invention with 
polycarbonate resin composition which contains novel 
polycarbonate whichpossesses polysiloxane structure in 
molecule end , is useful ones as various molding material and 
modifier , additive for polymer alloy . 

[0002] 

[Prior Art] 

major portion of polycarbonate resin which presently is 
produced 2 and 2 -bis is bisphenol A type polycarbonate 
which designates (4 -hydroxyphenyl ) propane (bisphenol A ) 
as starting material , 

bisphenol A type polycarbonate is cost and heat resistance , 
mechanical strength or other balanced polycarbonate resin , 
but polycarbonate which possesses the property which is 
superior recently attendant upon application enlargementof 
polycarbonate , is desired, polycarbonate which has various 
structure isdeveloped. 

But, from market furthermore those where property is 
superior orthere is demand for polycarbonate which possesses 
unique property fromthose, development of new 
polycarbonate is done. 

[0003] 

As one , siloxane block copolymerization polycarbonate 
which improves mold release property and fluidity 
isdeveloped, (Japan Unexamined Patent Publication Hei 3- 
079626, Japan Unexamined Patent Publication Hei 5-155999, 
Japan Unexamined Patent Publication Showa 50-29695 ). 
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[0004] 

*SI»l::frfcoTWW»ISte. «*tt*lt»r* 
[0005] 

4-264 1 29) 0 

fc*^l=ftJ«IHII=*3fcoT*«'«j:»«tttt, IS 
*9BWI*, ±E<D*1tl=«*K ftflfflKfrfco 

[0006] 
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As for these siloxane copolymerized polycarbonate abrasion 
resistance improves, surface free energy becomes 
small,reaches point where it possesses water repellency 
quality. 

But, there is a difficulty where copolymer where as for these 
siloxane copolymerized polycarbonate , case amount used of 
siloxane compound is little with random copolymer which 
constituent part whichpossesses siloxane connects to random , 
polycarbonate homopolymer is easy to form,siloxane 
high-level contains is rare. 

siloxane copolymerized polycarbonate is used even with that 
itself alone , as modifier of other resin it is used for practical , 
but relatively excluding special casefrom fact that it is a 
expensive , it is many. 

[0004] 

When you use, as modifier effect which grants abrasion 
resistance , water repellency etc to molded article is shown, 
especially, in case of wet type molding , polycarbonate 
whichpossesses siloxane block in surface layer of molded 
article does maldistribution , it isknown . 

As for this phenomenon itself , it adds and there is a benefit 
that can improve the surface of molded article by fact that 
combines trace as modifier ,but when you use over long 
period abrasion resistance , water repellency of surface 
decreasessuddenly, resistance abrasion resistance , water 
repellency is maintained is difficult over long period . 

[0005] 

In addition, also polycarbonate which possesses mono 
siloxane in end isdeveloped, (for example Japan Unexamined 
Patent Publication Hei 4- 264129 ). 

But, this polycarbonate when you use, as oligomer of low 
molecular weight can show thefit characteristic , but in case 
of polymer of high molecular weight content of the siloxane 
which is occupied in polymer entirety decreases relatively, 
cannot show satisfactory abrasion resistance , water 
repellency etc. 

Because of that, when you use as especially surface coating 
material charge etc satisfactory abrasion resistance , water 
repellency etc polycarbonate which it can maintain is desired 
over long period . 

abrasion resistance , water repellency etc which considers this 
invention, to above-mentioned situation ,is superior over long 
period it is something which offers polycarbonate resin 
composition which it can grant. 

[0006] 
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[0007] 

**-c*y * »«j«»a>aiB*ss[»7]^ 

2.0[dl/g]tJlTr*&^^ l J*-^^-h<ltBgiiS/S 

[0008] 
[ft 3] 



[Means to Solve the Problems] 

As for these inventors , in order that conventional problem is 
solved, result of the diligent research, as for end modified 
polycarbonate which possesses polysiloxane in molecule end 
with novel polycarbonate of unrecorded in the literature , as 
for polycarbonate resin composition which adds said end 
modified polycarbonate it isuseful as various molding 
material and polymer alloy starting material , you discovered , 
the this invention you reached to completion on basis of this 
knowledge. 

[0007] 

namely, this invention with resin composition which consists 
of polycarbonate which is inducedfrom end modified 
polycarbonate and bivalent phenol compound which 
polysiloxane which is displayed withbelow-mentioned 
General Formula (A ) connects to molecule end , regards 
polycarbonate resin composition where intrinsic viscosity [;et] 
of said composition is 2.0 [dl/g ] or less. 

[0008] 

[Chemical Formula 3] 



(A) 



[0009] 

IV/^MrJUSglXliTU-JUg* mto R 3 ~R4 
R 5 ~R 7 1 0*<TfE®&) 



[0010] 
Ut 4] 



[0009] 

(In Formula, R<sub>l</sub>~R<sub>2</sub> respectively 
displays alkyl group or aryl group which ispossible to possess 
hydrogen , halogen , alkoxy group , nitro group or 
substituent . R<sub>3</sub>~R<sub>4</sub> displays 
hydrogen , alkyl group or aryl group . As for 
R<sub>5</sub>~R<sub>7</sub> at least one 
below-mentioned structure ) 

[0010] 

[Chemical Formula 4] 



[0011] 

R 8 ~ Rio ii7;u*;uS£fci*7U-;u8£ Srt\ 



[0011] 

From group which it possesses, remainder shows alkyl group 
or aryl group . 

R<sub>8</sub>~ R<sub>10</sub> displays alkyl group or 
aryl group 
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m 14 1-20. n 14 1-500 <7)&$fc£g-f „ 

) 

[0012] 

**W0«»tt**£«j«f«-tta(A)-ea 
-bits ^^g<*^ftiro^xy*>5ife4LM4x 

-So 

[0013] 

-»a(A)-e*fe4*i4*ys/p*it 
-n*. -tta(A)-eat3**i«- , effitt*ui/ 

P*+M^b£^<t, flJaJf t?X7x/-;U A fc£ 
*fc-«7xy-;u*fc£»fr&B**ft«# 

[0014] 

»e^»jtLr i*. mtftf *mw- 
h'j^A, *i«b*y^A*:£©7ju*'Ma© 

rii, fliK.tfa»b^u>, ^pp*;ua. ?p 

So 

I*. -ti»*<b*ttA<#*Mtt»fcLT<D 



aryl group . 

As for m 1 - 20, as for n integer 1 - 500 is displayed. 

X shows hydroxy group , carboxyl group , or acid chloride . 

) 

[0012] 

configuration is done general polycarbonate which is induced 
from end modified polycarbonate , and bivalent phenol 
compound which polysiloxane which with General Formula 
(A ) which isdisplayed connects to molecule end is produced 
resin composition of this invention easily by phosgene 
method or transesterification method or other method of that 
itself public knowledge . 

[0013] 

end modified polycarbonate which polysiloxane which is 
displayed with namely, General Formula (A )connects to 
molecule end , can acquire at least one kind of 
monofunctional polysiloxane compound and the for example 
bisphenol A or other bivalent phenol compound which are 
displayed with General Formula (A ) by reacting with the 
carbonate ester formability compound . 

In addition polycarbonate which is induced from bivalent 
phenol compound can acquire the bivalent phenol compound 
and carbonate ester formability compound of at least one kind 
by reacting. 

[0014] 

Regarding phosgene method , aforementioned bivalent phenol 
compound and phosgene it reactsusually in under existing of 
acid scavenger and solvent . 

As acid scavenger , be able to use for example pyridine and 
hydroxide etc of sodium hydroxide , potassium hydroxide or 
other alkali metal ,for example methylene chloride , 
chloroform , chlorobenzene , xylene etc can be used in 
addition as solvent . 

Furthermore, in order to promote condensation 
polymerization reaction , role tertiary amine or the quaternary 
ammonium salt or other catalyst like triethylamine , in 
addition, monofunctional group compound with degree of 
polymerization as the molecular weight regulator is carried 
out in adjustment, it is possible . 

In addition, small quantity it is possible to add branching 
agent such as sodium sulfite , hydrosulfite or other antioxidant 
and phloroglucinol , isatin bisphenol according to desire. 
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£l£l*il?i?0~150 degC. »£UI*5~40 deg C 

£J£B$&1l*£l£;SaicJ:oT£:&3*t£A<« il 
* 0.5 #-10 B$fHk »£L<I* I tt~2 B#WT-fe 

£tz. I*. Rfc&<D pH £ 10 «±(=fil» 

[0015] 

xxx ;t/3S£&i*> -fflfi7xy-;ute^7'j- 

150-350 deg C. »£L<I* 200-300 
deg C <D©B<D;gglwfclN-Cf7:b*U ^fc^EE 
Jtlig*§T*#£L<l* ImmHg UTFlCLTs XX 

fiStv&A*. il£ 1-4 KISgStfcS. 
[0016] 

— ;k t*X(4-tKP+v^xz:;u)^^> v t*X(4- 
tKn+->7x-;U)x— x7U« t*X(4-tKn+v 

;u7fx+ v b\ t*x(4-t Kp * ->7i - ;u)x;u7t 

<<h\ t*X(4-tKP+v7xiiJl/)>7-h>. 1,1-tfX 
(4-th*P^v7x^;i/)X^>,2,2-t*X(4-tKP 
^•>7i-^D/0[=t'X7i/'-^ A;BPA], 
2,2-tfX(4-tKP**>7x=.;i/)?$>. 1,1-tfX 
(4-tKP^r->7x=.;U)v^P'N4-tJ->[=tfX7x 
A./U Z;BPZ]„ 2,2-eX(4-tKP^rV-3,5-v^P 
: t'7x^.;i/)^ , P/^>,2,2-eX(4-tKP^r->-3,5- 
V^DD7i-;i/)^P/<>, 2,2-tfX(4-tKP^- 
v-3-^P=E^x=.;i/)^ , P/0.2,2-eX(4-tKP 
* V-3-9 P P 7i-^)^D / 2,2-tf X(4-t h* 
P4rV-3-^JU"7xx;U)^P/^>, % 2,2-tfX(4- 
tKP*v-3,5-v^^^-7ix;U)^P/<> s 1,1- 

t*x(4-tKp^>7x=.;u)-i- , 7x-;ux^>. e 
X(4-tKP+">"7x=.;i/)i/'7x-;u^>, 
t*x[2-(P-tKP+i/7x=.;u)x^;u]^f"ji;y^ 
;u$/P*-*>. ar,o)-t'X[3-(0-tKP^v7x=. 
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As for reaction it is suitable to make range of usually 0 - 1 50 
deg C, preferably 5-40 deg C. 

reaction time is influenced with reaction temperature , but 
they are usually 0.5 min -10 hours , preferably 1 min -2 
hours . 

In addition, while reacting, keeps pH of reaction system in 10 
or more is desirable. 

[0015] 

transesterification method mixes bivalent phenol and bis aryl 
carbonate , reacts under vacuum in the high temperature . 

Reaction is done usually in temperature of range of 1 50 - 350 
deg C, preferably 200-300 deg C, inaddition degree of 
vacuum with final removes phenols which derives from said 
bis aryl carbonate which is formed to preferably ImmHg or 
less , with transesterification to outside the system . 

reaction time is influenced with reaction temperature and 
degree of vacuum etc, but they areusually 1 - 4 hours extent . 

It reacts under nitrogen or argon or other inert gas 
atmosphere , desirable. 

In addition, adding antioxidant and branching agent according 
to desire, it ispossible to react. 

[0016] 

Concrete as bivalent phenol compound which is used for 
polycarbonate of this invention , the biphenol , bis (4 
-hydroxyphenyl ) methane , bis (4 -hydroxyphenyl ) ether , bis 
(4 -hydroxyphenyl ) sulfone , bis (4 -hydroxyphenyl ) 
sulfoxide , bis (4 -hydroxyphenyl ) sulfide , bis (4 
-hydroxyphenyl ) ketone , 1 , 1 - bis (4 -hydroxyphenyl ) 
ethane , 2, 2- bis (4 -hydroxyphenyl ) propane [=bisphenol 
A ;BPA ], 2 and 2 -bis (4 -hydroxyphenyl ) butane , 1, 1- bis 
(4 -hydroxyphenyl ) cyclohexane [=bisphenoI Z;BPZ ], 2 and 
2 -bis (4 -hydroxy -3, 5-dibromophenyl ) propane , 2, 2- bis (4 
-hydroxy -3, 5-dichlorophenyl ) propane , 2, 2- bis (4 
-hydroxy -3- bromophenyl ) propane , 2, 2- bis (4 -hydroxy 
-3- chlorophenyl ) propane , 2, 2- bis (4 -hydroxy -3- 
methylphenyl ) propane , 2, 2- bis (4 -hydroxy -3, 
5-dimethylphenyl ) propane , 1, 1- bis (4 -hydroxyphenyl ) - 
1-phenylethane , bis (4 -hydroxyphenyl ) 
diphenylmethane , ;al, The;oa -bis [2 - (P-hydroxyphenyl ) 
ethyl ] poly dimethylsiloxane , ;al and the;oa -bis [3 - 
(O-hydroxyphenyl ) propyl ] poly dimethylsiloxane etc 
areillustrated. 
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[0017] 

£tz>Zht><D<PT'tft\Z 2,2-eX(4-tKP^> 
7i-;U)^P / . 2,2-e^(4-t h'P +->-3-^f- 
;U7x^;l,)^p/0, i,i-ifX(4-tKP**>7i 
-;i/)v^P^+-9->. l,l-t*X(4-tKP+v7x 
-;i/)-lOi-JH5>, t*X(4-th*P+v7i- 
t*X(4-tKP^rv"7i-;u)x;u7 

I*. 

[0018] 

ft»x*TJU»ritttfl;£»i:LTI*. M 
[00 19] 

^b^>^;u^<Da«7t?'J*-7K* 

[0020] 

■9-:/<b£tta>»!»tt'pxxT-;uX»fi£**l 



*fc» *^y^3*l=J:*«^-«a(A)-ea*3* 
•V>S^14<DjSA^K-Wfi6tt^'JvP^-9-> 

<b£»i*.£7x-'-;HbStti=»LT so * 

[0021] 

ffiffi-»sK(A)T?a$*t£- , gfiB1±7K'J*>P* 

*3Siii= si-H asfr-rstfys/a**:/* 
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2 kinds or more jointly using, it is possible to use these. 
[0017] 

In addition, even among these especially 2 and 2 -bis (4 
-hydroxyphenyl ) propane , 2,_2- bis (4 -hydroxy -3- 
methylphenyl ) propane , I, I - bis (4 -hydroxyphenyl ) 
cyclohexane , 1 , I - bis (4 -hydroxyphenyl ) - 1 
-phenylethane , bis it is chosen from (4 -hydroxyphenyl ) 
ether , bis (4 -hydroxyphenyl ) sulfide , , it is desirable from 
reactivity . 

[0018] 

On one hand, you can list for example phosgene and diphenyl 
carbonate , di- p- tolyl carbonate , phenyl -p- tolyl carbonate , 
di- p- chlorophenyl carbonate , dinaphthyl carbonate or other 
bis allyl carbonate as carbonate ester formability compound . 



[0019] 

When polycarbonate is produced with these method , in order 
usually toadjust molecular weight , uses monofunctional 
compound is desirable as end capping agent . 

When for example phenol , p- cumyl phenol , p- t-butyl 
phenol , benzoic acid , benzyl chloride or other usually 
producing polycarbonate as end capping agent a this way,you 
can list compound which is used. 

[0020] 

When end modified polycarbonate of this invention is 
produced, phosgene method is more desirablefrom or other 
point such as heat resistance and ester exchange reaction ratio 
of monofunctional polysiloxane compound which isdisplayed 
with General Formula (A ). 

In addition, with phosgene method when from solubility and 
point of reactivity of the monofunctional polysiloxane 
compound which is displayed with General Formula (A ) uses 
said monofunctional polysiloxane compound , with 50 
mole % or less vis-a-vis all phenol compound is desirable. 

[0021] 

monofunctional polysiloxane which is displayed with 
aforementioned General Formula (A ) under platinum catalyst 
is produced polysiloxane which in monohydric phenol which 
had production method , for example unsaturated group with 
hydrosilation reaction of public knowledge possesses Si-H 
group in single end with the method which addition reaction 
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sic it, ^^B^iz^ffl^+i^^tafts^^^ 
tamitstm. *pp*jua» i,2-s> 

>7ppx$>t|©/\p>f MbeHbrtffL 'O-tf 
h;ux>. *vb>S£©5r#j£gHb7Kffi. * 

«£3*if *»3b<Tf#*A<» j3fl?14^fli!«<!:©t8 

*ia»b**^a*Li\ 

SJSiftSl* 60 deg C IU±*tff$U'. 
[0023] 

7Ky*>P*-*:/»©**«\3*(A)4>©»*S n 
T*S*U n A< 1-500 T»*y, ftftlfcli 20-500 

K. n j&<*#l^2&<«fcl*j&< n A< 500 Sttitft *9 

*fc» 7tf'j->p^-9->ii7K'J-7--r?fc-5fc©7Ky 

7-«©)sftiiary*ofca^»T».ad« n 
i*fc<*-c¥«aa^«-efty. a*i*a*ai* 
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is done. 
[0022] 

You can list platinum complex , metal platinum , octa 
carbonyl 2cobalt , palladium complex , rhodium complex etc 
to which catalyst which is used for the hydrosilylation is good 
with whichever of homogeneous system , inhomogeneous 
system , is represented concretelyin chloroplatinic acid etc. 

Reaction is done in solvent which melts monofunctional 
phenyl compound which contains the unsaturated group 
which is used for this invention . 

Concretely, it can list carbon tetrachloride , chloroform ,1,2- 
dichloroethane or other halogenated hydrocarbon , benzene , 
toluene , xylene or other aromatic hydrocarbon , 
monochlorobenzene , dichlorobenzene or other aromatic 
halide , methylethyl ketone , ethylacetate ,1,4- dioxane , 
cyclohexanone , pyridine etc, but benzene , toluene , xylene or 
other aromatic hydrocarbon is more desirablethan 
compatibility of solubility and catalyst . 

reaction temperature 60 deg C or greater is desirable. 
[0023] 

Being something which was induced from poly alkyl 
siloxane , poly aryl siloxane , poly alkyl aryl siloxane etc as 
polysiloxane group in this invention , you can list poly 
dimethylsiloxane , poly diethyl siloxane , poly diphenyl 
siloxane , poly methylphenyl siloxane etc concretely. 



2 kinds or more it is good jointly using these. 

length of polysiloxane group is displayed with degree of 
polymerization n in Formula (A ),n with 1 - 500, 20 - 500 is 
ideal. 

In order to obtain characteristic of sufficient siloxane , one 
where certain extent , n islarge is good, but, with kind of those 
where n exceeds 500,reactivity of monofunctional phenyl 
compound which possesses unsaturated group being inferior, 
it isnot a practical excessively. 

In addition, as for polysiloxane because it is a polymer , short 
length of polymer chain with blend to blend, as for degree of 
polymerization n with average degree of 
polymerization .usually as for degree of polymerization it 
exists with * dark circle with distribution . 

[0024] 

In this invention , as for monofunctional phenyl compound 
which possesses unsaturated group which reactswith 
polysiloxane , concretely, p- hydroxystyrene , p- 
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;u-7x/-;k o-T'J^u^xy— ^-f^V— 

/— ;Us 4-(i-^^ji/)^x/— ^(l-^^'S'- 
;i/)7i/-ik 4-(i-^+t-;i')7i/-ji/. 
4-(i-^-^^-^upxy— ;u.4-(i-x*-;upxy 

*-;i/)7i/-;k 4-(i-^^-9-T ; *-;u)7iy 
— iU, 4-(l-/-^-r*=;upx/— ;U<C4f<D7x/- 
;u3Mb£tt» fcJc^^ti^xy-^^OTKK 

z*if>a>-Etett7x-;Hb£83<D5^ 7i/ 

[0025] 

ttC-»*(A)-e«**i*-*«itt#y^a* 

[0026] 

Kb 5] 
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[isopupenirufenooru ], those where hydroxy group of the 
O-allyl phenol , eugcnol , iso eugenol , 2, 6-dimethyl -4- allyl 
phenol , 4- (1 -butenyl ) phenol , 4- ( 1 -pentanyl ) phenol , 4- 
(1 - [hekisaniru ] ) phenol , 4- (1 - [okutaniru ] ) phenol , 4- (1 
-decanyl ) phenol , 4- ( I -dodecanyl ) phenol , 4- (1 
-tetradecanyl ) phenol , 4- ( I - [hekisadekaniru ] ) phenol , 4- 
( 1 -nona decanyl ) phenol or other phenol type compound , 
and those phenol type is substituted with carboxyl group , 
acid chloride areillustrated. 



These compound 2 kinds or more jointly using, using are 
possible. 

Among these mono functional phenyl compound , phenol type 
compound is desirable. 

[0025] 

embodiment of monofunctional polysiloxane compound 
which is displayed with aforementioned General Formula (A ) 
is shown next. 

[0026] 

[Chemical Formula 5] 
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/CH a \ CH, HO 

cH,(-a-o}-a-c^-© 

\CH,/ n CH, 
/CHA CH, 
CH^-oV-SI-C^-^-OH 
\CH,/ n CH, 

/CH,\ CH, CH, 
CHjt-Si-Oj-SI-C^B-O-OH 
\CH,/ CH, CH, 




/CH,\ CH, COOH 
CH,fsi-0[-SI-C,Hr-^ 
\CH,/ n CH, 

[0027] 
[it 6] 



1995-8-22 

/CH,\ CH, OCH, 

CH,{-a-OI-SI-C,H,-@-OH 
\CH,/ n CH, 



/CH,\ CH, 

rjH,^-o)-SI-C ! H«p®-OH 
\CH,/ n CH, 




/CH,\ CH, 
CHjf-SI-Ol-Si-C^-^-COOH 
VW n CH, 



/CH,\ CH, 

cHsj-a-oUsi-cy^H^-c-ci 

\CH,/ n CH, 0 



[0027] 

[Chemical Formula 6] 
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/CH,N CH, o„ 

CH,fsi-0}-SI-(W-O 
\CH,/ n CH, 



(CHj\ CH, OCH, 
SI-oUsi-CH.-^-COOH 
CH,/ CH, 



/CH,\ CH, ,COCI / CH,v CH, c 



\CH,/ n CH, 

^♦Hat-SI-Oj-Si-CHr-O-COCI 
\CH,/ n CH, ^CH, 

/ CH,v CH, OH 
"•C«H,^-a-o|-Sl-CHr-^ 
V1 ' n CH, 



,CH, 
-OH 

'n C"* CH, 



/ CH, v CH, OCH, 

•vc^-t-si-oUsi-c^-Q-OH 
M / CH, 



/ CH '\ f* 

Of-SI- 



n-C^-i-SI-Oj-SI-C^-^-OH 



/CH 3 



\ CH, OH 



CH 3 f-Si-0]---Si-< 
2 



A*\ 1 ^ 

3 |-Si-Oj--Si- 



n 



CH,(-Si-0V- -Si-C,H^0- 



W n J 



OCH, 
OH 



/CH3\ 

CH 3 {-SI-OJ- -Si-C^-^-OH 



n CH 3 



,CHa 
-OH 
CH 3 



f vC 4 H 9 -Usi-Ol--SI--C a H4--0 
1 1 'n 



/CH*\ CH a OH 
■X^fSi-oj- -SI-C 3 Ha-0 



/CH 3 \ CHs OH 
CH 3 {-Sl-0 Si-CaHo-O 



/CH 3> 
*Hef SI-0 



CH 3 \ CHg OH 
rvC 4 Hef SI-oJ- -Si-C ^ 



/CH 3 v OCH 3 
CH9 V? "°/ ->SI ~ C3Kb "" - O" 0H 



[0028] 
lit 7] 



[0028] 

[Chemical Formula 7] 
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CH, 



OCHj 



OH 



\CHj/ n \ 




CHav /CH S \ CH, 



( rW? 



si-oJ-si-Cgi 



OH 




CHj OCH 3 
CH3 



OH 



[0029] 

(w \t 1-500 <Dg&T\ (n+w^ 1000 T'&^o )) 
[0030] 

;k p-^5;u^x/-;u, p-t-^^x/-^ $ 

[0031] 

n&mt. sitam'*. -Ju-mt, e$s^, a 

2.0(dl/g)&TA<M*Ll^o 

0.01-99 fi*%, #£L<I* 0.01-50 aft% 

,-K»jvP*-9->(7)^ft^50fiS%mT, 
L<l* 20 M%12TFT?&<5o 

[0032] 



[0029] 

In addition, 2 kinds or more jointly using aforementioned 
polysiloxane , also itis possible to use. 

As for w with integer 1 - 500, (ft is a n+w*!000. ) 

[0030] 

When producing end modified polycarbonate of this 
invention Jointly using with conventional end capping 
agent , for example phenol , p- cumyl phenol , p- t-butyl 
phenol , benzoic acid , benzyl chloride ,etc also it is possible 
to use. 

[0031] 

polycarbonate which is synthesized with these reactions is 
formable with molding method of public knowledge such as 
extrusion molding , injection molding , blow molding , 
compression molding , wet molding , but easily molding and 
fabrication in order for itto be possible, intrinsic viscosity [;et] 
2.0 (dl/g ) or less is desirable as polycarbonate resin 
composition . 

Ratio of end modified polycarbonate in polycarbonate resin 
composition is selectable in option , but theyare 0.01 - 99 
weight %, preferably 0.0l~50weight %. 

In addition, content of polysiloxane in in polycarbonate resin 
composition is 50 weight % or less , preferably 20weight % or 
less . 

When content of polysiloxane exceeds 50 weight %, 
production is difficult,there are times when hindrance occurs 
in transparency and moldability . 

[0032] 

mixing method of resin composition of this invention uses 
conventional polymer blending method that way, it 
ispossible . 

Concrete, end modified polycarbonate and other 
polycarbonate of this invention method ofblending with 
powder or pellet . end modified polycarbonate and melting 
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[0033] 
[0034] 

C! 



[0035] 

8.8%(w/v)0> 7Ki8ft-fMJ r t7A7K;§j$ 600ml IC, 

2,2- ifX(4-tKn*<>7i = ;i/)^n/^ 

(BPA)9 1 .2g t / \-CKP *^77-fh 0.5g £J)Q *. JS 
HLfc. 

CtllC, ^b^D^-fK 360ml £flQ*.£#U 
*;ftiME£ 15 deg C Cft^OO, 7fx^y> 50g 
* 60 »AMtTtt*a^f£. 

ift#a*«7*, TEflHft 

[0036] 



[ft 8] 



HO 



\CH 3 



0+-^i-CH 3 
/ CH, 
20 



other polycarbonate in solvent , method etcwhich blends you 
can list. 

[0033] 

Furthermore, when producing these composition , regarding, 
it is possible tojointly use filler of antioxidant , 
photostabilizer , colorant , inorganic and organic and carbon 
fiber , glass fiber or other reinforcing agent , lubricant , 
antistatic agent etcappropriately according to desire. 

[0034] 

[Working Example(s)] 

Next this invention furthermore is explained in detail with 
Working Example „ but this invention is not something which 
is limited with these examples. 

[0035] 

synthesis example I 

It melted in sodium hydroxide water solution 600ml of 8.8% 
(w/v ), 2 and 2 -bis (4 -hydroxyphenyl ) propane 
(BPA including 91 .2 g and hydrosulfite 0.5g. 

While to this, agitating including methylene chloride 360ml , 
maintaining solution temperature at 15 deg C, 60 minutes 
applying phosgene 50g, it blew. 

After recording ending, below-mentioned structure 

[0036] 

[Chemical Formula 8] 



[0037] 

<&*°'Jva*-9->-f&glb£1&)£ 16.9g ! Mn 
0.2ml roMJx^ySl/SflQju m l B#ra$j|#L 

Bt?*«u ftifctf) ph £ *t±Kfcsre*fc 

*«y»Lfc8k»-fV^P/V-il/ 470ml £7JQ 
0 5 /dl ------ 20 d C 



[0037] 

16.9 g adding poiysiloxane monofunctional group compound , 
agitating extremely, emulsifying the reaction mixture , after 
emulsifying approximately I hour it agitated including 
triethylamine of 0.2 ml , polymerized. 

Until it separates polymer solution into aqueous phase and 
organic phase , neutralizes organic phase with phosphoric 
acid , pH of washing liquid becomes neutral after repeating 
water wash , polymer was precipitated including the 
isopropanol 470ml . 

After filtering, drying precipitate , it acquired powder 
polymer . 

As for this polymer , intrinsic viscosity [;et] in temperature 20 
d C f I i f i 0 5 /dl hi h d i 
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0.5g/dl <Dmfc<D}&m 20 deg C Icfclf ftffiEfc 
&[7)]\t 0.68dl/g T'&ofco 

cty»^Lfc$SSs 1650cm-l ®<4ttl-*^#- 
jUSlZcfcdQMJL 1240cm-l (DftglCX-xJU 
e£lz<fc*«J|JlJb<B<t>&*U rt-7|?*-HS£ 



£fc* 3650~3200cm-l (Di4SIC7K^*fi^(D 
WW*Bfcfc£Ba&*iftfrofc. 

LA x t. I lO(M020cm-l ©^P*-y->&*<Dtf 

•***3*c**a»7xy-jHt oh fili 

*fc, x B#«r(cr «*)i^*yc©a^i* 

to 

[0038] 

[0039] 
[ft 9] 

HOOC-0-C^^-^-O+--qi-CH, 

VCHs / CHg 

40 



deg C of solution of concentration 0.5g/dl which designates 
methylene chloride as solvent was 0.68 dl/g . 

It absorbed into location of result and 1650 
cm<SP>-l</SP> which analyzed 
theabove-mentioned polymer which it acquires with infrared 
absorption spectrum with carbonyl group ,in location of 1 240 
cm<SP>-l</SP> absorption was recognized with 
ether bond ,it possesses carbonate bond , was verified . 

In addition, absorption of hydroxy group-derived was not for 
most partrecognized in location of 3650 - 3200 
cm<SP>-l</SP> . 

Furthermore, also peak of siloxane derivation of 1 1 00 - 1 020 
cm<SP>-l</SP> was verified. 

residual phenolic OH amount was 92 ppm with 
spectrophotometry . 

In addition, silicon element is included in this polymer by 
fluorescence x-ray analysis (Cr electric bulb ), itwas verified . 

Depending, this polymer was judged as end modified 
polycarbonate which polysiloxane connectsto end . 

[0038] 

synthesis example 2 

In place of polysiloxane content monofunctional group 
compound of synthesis example l , below-mentioned structure 

[0039] 

[Chemical Formula 9] 



[0040] 

tfij5/a**>**-«tt»t£** 3i.9 g £ 



mttitzms&ommi&mriy* o.70di/ g x\ 

*-#*-hiBto&*ifc. 

»S?x/— jUtt OH SI* 94ppm T'fcofio 

[0041] 

£fi£flj3 



[0040] 

polysiloxane content monofunctional group compound other 
than using 3 1 .9 g, it did in thesame way as Working Example 
1. 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.70 dl/g , asfor this polymer polycarbonate which 
possesses polysiloxane in end it wasrecognized from 
absorption spectrum analysis and fluorescence x-ray analysis . 

residual phenolic OH amount was 94 ppm . 

[0041] 

synthesis example 3 
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BPA £ l,l-tf*(4-fcKO*v7x=.;U)->?Q's 

\<n.2gizmmuz&L9Ut-£i£m i tvm 
®t>htzw-s&o>mmi&m[Ti]it o.52di/ g -c. 

»S7xy-;Utt OH li 88ppm r*fcofc„ 

[0042] 

£j£fl|4 

«j©«t>yi=» Tew*© 

[0043] 
lit 10] 



CH. 
CH, 



OH 



Other than I and 1 -bis modifying BPA in (4 
-hydroxyphenyl ) cyclohexane 107.2g, it didin same way as 
synthesis example I. 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.52 dl/g , asfor this polymer polycarbonate which 
possesses siloxane in end it wasrecognized from infrared 
absorption spectroscopy and fluorescence x-ray analysis . 

Remains phenolic OH was 88 ppm . 

[0042] 

synthesis example 4 

In place of polysiloxane content monofunctional group 
compound of synthesis example 1, below-mentioned structure 

[0043] 

[Chemical Formula 10] 



[0044] 



m*titzm$&<Dmmm[ri]\t o.77di/ g t\ 

»#7xy— ;H± OH li 75ppm Tfeofco 
[0045] 



[0046] 
lit 11] 




[0044] 

polysiloxane content monofunctional group compound other 
than using 24. 1 g, it did in thesame way as Working Example 
1. 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.77 dl/g , asfor siloxane structure it was not recognized 
from infrared absorption spectroscopy or fluorescence x-ray 
analysis , the this polymer was recognized polycarbonate 
which possesses siloxane in end . 

Remains phenolic OH was 75 ppm . 

[0045] 

synthesis example 5 

In place of polysiloxane content monofunctional group 
compound of synthesis example 1 , below-mentioned structure 

[0046] 

[Chemical Formula 1 1] 



[0047] 



[0047] 
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tf'J*>n**:/£*-*teWt*tt* 24.i g £ 



®t>*itzm-&&o>mwii&mri}\t o.7idi/ g x% 

*^|cvP**>££-f<&;tf'J*-7f**-h£B 

S#7xy— ;Utt OH I* 96ppm Vfo-otz. 
[0048] 

6 

p-t-^wu^iy—^u i.5g 



»&*if=«fc*a>«iattS[>7]tt o.63di/ g r% 



S#7x/-;Hi OH li 85ppm Vfovtz. 

[0049] 

£j£fl)7 

*^b-fh'J*t?A*J§iS 620mU*X*r> Slg» 
-ffi^iy— ^UtLT BPA91.2g (ta.cd-tf* 
p-(p-tKo*^7x=it)iy^]»K'js?>*;u^ 

P4r-y->(fl«Hb*I«««** n-20)* 17.8g 



»&*lf=»*(*fl)aiB«6*[n]l* 0.65dl/g T?« 



»#7x«/— JUtt OH I* 70ppm tfo-otzo 
[0050] 

-ffi^x/— ;U<tLT BPA91.2g iar.w-tfX 
[2-(P-tKP^v7x=.;U)l^;U]/fC'Ji;y^;Ui/ 
04r-9->(flra<ba|tI«l««*« n=40)£ 32.6g 



i#b*tf=«£fta>*£IIft!iJf[fl)l* 0.68dl/g T», 
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polysiloxane content monofunctional group compound other 
than using 24. 1 g, it did in thesame way as Working Example 
I. 

As for intrinsic viscosity [;et] of polymer which' it acquires 
with 0.71 dl/g , asfor siloxane structure it was not recognized 
from infrared absorption spectroscopy or fluorescence x-ray 
analysis , the this polymer was recognized polycarbonate 
which possesses siloxane in end . 

Remains phenolic OH was 96 ppm . 

[0048] 

synthesis example 6 

Other than using p- t-butyl phenol 1.5g in place of 
polysiloxane content monofunctional group compound of the 
synthesis example 1 , it did in same way as synthesis example 
1. 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.63 dl/g , asfor siloxane structure it was not recognized 
from infrared absorption spectroscopy or fluorescence x-ray 
analysis , 

Remains phenolic OH was 85 ppm . 
[0049] 

synthesis example 7 

BPA 9 1 .2g and the;al and the;oa -bis 1 7.8 g other than using 
the[2 - (P-hydroxyphenyl ) ethyl ] poly dimethylsiloxane 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make 
degree of polymerization n=20 ), it did in same way as 
synthesis example 4 as sodium hydroxide water solution 
620ml , phosgene 5 1 g, bivalent phenol . 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.65 dl/g ,from infrared absorption spectroscopy and 
fluorescence x-ray analysis , as for this polymer 
polycarbonate whichpossesses siloxane in main chain 
constituting unit it was recognized. 

Remains phenolic OH was 70 ppm . 

[0050] 

synthesis example 8 

BPA 9I.2g and the;al and the;oa -bis 32.6 g other than using 
the[2 - (P-hydroxyphenyl ) ethyl ] poly dimethylsiloxane 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make 
degree of polymerization n=40 ), it did in same way as 
synthesis example 5 as bivalent phenol . 

As for intrinsic viscosity [;et] of polymer which it acquires 
with 0.68 dl/g ,from infrared absorption spectroscopy and 
fluorescence x-ray analysis , as for this polymer 
polycarbonate whichpossesses siloxane in main chain 
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yuft OH I* 75ppm V&itz. 

[0051] 

i=5F*a)fc«)aiB«saEa3ei*T»*"r» $as^ 



[0052] 

g»J 1 

£J#0|J 1 fl!>*l«te#'JA-tf*-Hr*JM! 
4 0 BPA MtK'J*— #*— MC 20wt%5SJ)DL 

adLfc**r*5?^oo^i=*»L» iowt% 

**l=LfcfiL #5*aMfi±-* 150/1 m J¥tf>* 
7-f JUA£St£<7)&, 100 deg C. 3 B$Mt£JftU 

9uz**s-}\,v*m&&»iks usual** 

fcLfc. 

[0053] 
§S«50!|2 

I*. SHOT l fcH«lz{Tofc. 



[0054] 

H8&0!|3 

£fi)c0ij 1 fl)*fll«tttfya-#*-h* 40wt% 



[0055] 
HJ60J4 

0|J 1 <7)i/'J=i><b^%3.38g,p-t-^;U7iy- 
1.2g £ffl^T£j*Lfc*M:>J-tf*-h£-£ 
<&£3=**XK7^l>Ai::l,fc);mi*> £JK0j 1 

[0056] 



1995-8-22 

constituting unit it was recognized. 
Remains phenolic OH was 75 ppm . 
[0051] 

synthesis example 9 

It did besides monofunctional group compound is not used in 
same way as synthesis example 1 . 

polymer which it acquires became gel , in dichloromethane 
because of insoluble limiting viscosity measurement was not 
possible, showed property of ultrahigh molecular weight 
product . 

[0052] 

Working Example 1 

end modified polycarbonate of synthesis example 1 20 wt% 
was added in BPA type polycarbonate of synthesis example 4. 

material which it mixes was melted in dichloromethane , after 
making 10 wt% solution , cast film of 150;mu m thick was 
produced on glass substrate . 

After air dry , 100 deg C, 3 hours it dried film , after washing, 
the air dry did surface next with methanol and made test 
piece . 

You applied test piece on Taber abrasion tester , evaluation 
you did concerning the abrasion resistance . 

[0053] 

Working Example 2 

Other than modifying end modified polycarbonate of 
synthesis example 1 in end modified polycarbonate of 
synthesis example 2, it did in same way as Working Example 
1. 

[0054] 

Working Example 3 

Other than designating end modified polycarbonate of 
synthesis example 1 as 40 wt% , it did insame way as 
Working Example I. 

[0055] 

Working Example 4 

With condition of synthesis example 1, as monofunctional 
compound other than designating the polycarbonate which is 
synthesized making use of silicon compound 3.3 8g, p- t-butyl 
phenol 1 .2g of synthesis example 1 thatway as cast film , it 
did in same way as Working Example 1. 

[0056] 
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[0057] 

3£S$0>J6 

^fSfti i <D*^£i±#ya-tf*-h££/i!t0ii 
axikfti i tH«i=ffofc. 



[0058] 

mmmi 

5 fl>*«i*j«»K | < ja-7K*-n=*HLfcJsm 



[0059] 

tttfcffl i 

4 <D BPA fiiKUa—tf*— hO>4Kftrt 
0i] l ©7K'ja-#*-l»*ttfflUi:i*)*ffll*fc 

[0060] 

ffl«*>yic*ja«i 5 o)i/U=i>^i±/-K i ja-7t? 

[0061] 

i£l£0i]3 

^fiE0iJ i ©*asvU=i>£ti7K'ja-7t?*-h 

[0062] 

mtM i~4. vcxm i~3 *Tffl>ajji«BS*vx 

1 iCqiLfc. 

[0063] 

II 



n i m 
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Working Example 5 

Other than modifying end modified polycarbonate of 
synthesis example I in end metamorphic polycarbonate of 
synthesis example 3, it did in same way as Working Example 
1. 

[0057] 

Working Example 6 

Other than modifying end modified polycarbonate of 
synthesis example 1 in end metamorphic polycarbonate of 
synthesis example 4, it did in same way as Working Example 
I. 

[0058] 

Working Example 7 

Other than modifying end modified polycarbonate of 
synthesis example 1 in end metamorphic polycarbonate of 
synthesis example 5, it did in same way as Working Example 
1. 

[0059] 

Comparative Example 1 

Only BPA type polycarbonate of synthesis example 4 other 
than using (polycarbonate of synthesis example 1 is not used), 
it didin same way as Working Example 1 . 

[0060] 

Comparative Example 2 

Other than using silicon-modified polycarbonate of synthesis 
example 5 in place of end silicon-modified polycarbonate of 
the synthesis example 1 , it did in same way as Working 
Example 1. 

[0061] 

Comparative Example 3 

Other than using silicon-modified polycarbonate of synthesis 
example 6 in place of end silicon-modified polycarbonate of 
the synthesis example I, it did in same way as Working 
Example 1. 

[0062] 

Result of wear property test concerning those which 
composition to Working Example 1-4, Comparative Example 
1-3 the cast molding are done was shown in Table 1 . 

[0063] 

Table 1 

InXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXX Working Example 1 actual 2 
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2 H3 H4 £5 H6 317 Jtl J±2 Jt3 



Working Example 3 Working Example 4 Working Example 5 
Working Example 6 Working Example 7 Comparative 
Example 1 Comparative Example 2 ratio 3XXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXX 
X X composition 



* * polysiloxane 




















S«g(mg) 

12hr 24hr 


2.611 
24 


4.610 
23 


5.1022 


2.611 
24 


.21226 


3.5 11 

25 


4.1022 


0.0 17 
32 


2.6 8 
23 


4.5 
728 


5. 

1022 


21226 


4. 

1022 


weight% amount of wear 
(mg) 12hr24hr 


2.611 
24 


4.610 
23 


2.611 
24 


3.511 
25 


0.017 
32 


2.68 
23 


4.5 
728 


48hr 


44 


39 


40 


43 


43 


39 


67 


67 


49 


45 


48 hr 


44 


39 


40 


43 


43 


39 


67 


67 


49 


45 



SSHWr:i0wt%i/^aa^>. isoym J?0)*-v 
ioo deg a 3 i$MttMk> Wz**/—)\,n&1a$ 

»*f*rT-/<**iKIM« IKg, CS-17H, h 

12m\ 24hr. 48hr tt<DJ*fift£aiK. 
[0064] 

'So 

^t^-hictb^. S/p**>a> g Si Jt A<ii 



cast film of test piece : 10wt% dichloromethane , 150;mu m 
thick was produced. 

100 deg C, 3 hours drying, after washing, air dry it did surface 
next with methanol and made test piece . 

amount of wear . after amount of wear :Taber abrasion test 
(load lKg , CS-17 wheel, toluene atmosphere ) 

It measures amount of wear of 12 hr , 24hr , 48hr later. 

[0064] 

[Effects of the Invention] 

polycarbonate resin composition of this invention including 
novel polymer of unrecorded in the literature whichpossesses 
polysiloxane structure in repeat unit end , can offer various 
molding material and the novel polycarbonate resin 
composition which you use for polymer alloy starting 
material . 

Especially, degrees of freedom of siloxane increases 
polycarbonate polymer of this invention ,in comparison with 
conventional polysiloxane random block copolymerization 
polycarbonate , and from fact that distribution 
doescomparatively, siloxane group relatively in uniform , 
comparing to conventional ones, abrasion resistance which 
covers long period is high, application ispossible in formation 
item where lens , illumination cover , bearing or other 
abrasion resistance is required. 
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